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(54) [^K<D«»] /^3^->?^^3E^S3(ett»JKiariift:fe<fctX/t^^->?^^ 



(57) I^^] ^^m^T/l'^/^^m. T/UT/i^^/wS. :^fcf?r/w=3e/u 

im^] TI5-«3^ (1) -e^$ix-5«l!9 5gU¥fiSr 

Hbil 

€ — CO— Ar^ — CONBt— Ar.^ — NH — 5 Cl> 

' 1 ^2 
R^ 

R' :fcJ;U?R2 •^rn^^XTKSgiS^. -OH. - 
OR3 . -OC (O) R3 . -OC (O) OR3^fc« 
-OCH2 C (O) OR3 ^^b. :fcfcU.R» :feJ:tJ^R 
2 <Od|J^/i;< ^ tj— ^(:i-OR3 > -OC (O) R3 , 
OC (O) OR3 ^fc«-OCH2 C (O) OR3 
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ifs^^i] TIE— (1) -c^^tb^^t)3gLm 

Uti] 

— e-CO-A -CONH-A -NH^— (i) 

L> R» :}Bi:t;?R2 f^i, ^fh^fLTkmm^. -OH. - 
OR3 . -OC (O) R3 , -OC (O) OR^^fcfi 

-OCH2 C (O) OR3 i^r^U. fcfcUR^ ^J:tJ«R. 
2 (o<}^fj:< th—:^n-OR^ , -OC (O) R3 , - 
OC (O) OR3 ^yciJi-OCHz C (O) OR3 

IfS^:^2l ±1E— fiS^ (1) -e^^tLS»!9 3gU¥ 
[00 0 1] 

\mm±<omm^m\ ^^m}^. watt. i^m^. i^m 

[0 0 0 2] 

S I <omMmit\^W-:>X ^ "OWmf^mnm^Hi^'Z^SkfS: so 



v«^tt, ^«Ktt> S«i:<OJ®«tt. 

/Ky fc: Kn:aei^;;;5-w^^fls:^y^^y— /u:»5g^^fls: 

^^mit^mmu^^^ntm^-^fix^^^t^. mm 

[00 0 3] 

m\^mmx^ r t 

[0 0 0 4] 

^^xm^immm^m^ffm-r^t. ±m(ommmt:m 

[00 0 5] 1 iO^Tfett^^^m^^f^. TIE 

—Sk^ (1) T-:^$ti.^^»:)alu:*>E^^;t-r'53S^#;^ 

— €-CO-Ar* -CONH-Ar.* -nh— ^ (i) 

L. Ri :fcJ:-a5R2 •^^^-=Pi^7K^i^^. -OH. - 
OR^ . -OC (O) R3 . -OC (O) OR3^fc:{i 
-OCH2 C (O) OR3 Sr^U fcfc*UR> :feJ:t;«R 

2 co^7'.e< t>— ;*Ji~OR3\ -OC (o) r^ . - 

OC (O) OR3 ^fcf:i-OCH2 C (O) OR3 

[00 0 6] ^^m(r>m2<om%^mmu^m'X^ ±12 

>K:^i>-S^fc«7K^^W-t--5>i^y >^i?v>^>.. 2Ky>^ 
^^'i^^^-TiJ^y nr^hy/u^a-g^flc^ zK^SsKy 
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[0 0 0 7] ^T. :$^^m^mm\:iwim'r^o ^^mi^^i 
:i3v>r. _biB-/s^ (1) x-^^ti^m^ML.m&^'^ 

C (O) R3 . -OC (O) OR3 ^fcf:i-OCH2 C 

(o) OR3 ^m-r-^^. '^(DMri^mtLrX}^. ^ h:^iy 

:^h^i^S. :fv2:^^iym. :fh^->m. ;< h^-> 

[0 0 0 8] :$^^m\^is\f^±m^mm^vr^ kj^. 

i^-5SRl . R2 ^^^o^ urvN^o 30 

v>T. jbis3§=#i^3Ky 5)'d^si, 000-2 

00, 0 0 o(Dmm(oh(ot-»^i.\^\ ^tc. ^^m^ 40 

2 0 — 10 0%:Am^ -^<^'g'*Sd5^1^?',t't-#* 
[0 0 0 9] :^^m\:i^^1r^. _bl2— (1) 

ttSjat)aiu¥&^'g-tf3S=#;^3i<y r ^ Kf^. z^^yu^ 
^^Kjs^^J-^Sctu^v^r ^y^i^irbT. TlB-jR^ (2) 
r•^$i^^i^:^7y^/^<:x®*5i:tJ5TiB-jR^ (3) -e^$ so 



t\zx^mmir:57b> mm^m en ) . ^^c^. i^;* 

tfc!K®^-^^/i^y K6C>7k^^tc. TIB-il^^ (4) 

— (7) xm'^^^'^mmt'^^^R^^^'^xmm't<> 

:Ltii^x^^ m&:^m (II) ) o 
I^ts] 

HOOC-Ar^ -COOH (2) 
NHj-Ar^-NH^ C3) 

Ri ' *5j:i;5R2 ' fi, ;^;j^;e^;}<i,_oR3 ^ -QC 
(O) R3 , -OC (O) OR3 ^fett-OCH2 C 
(O) OR3 ^^b. fcfciUR3 Mm^^*UTt 



XR3 (4) 

XC ( = 0) R3 (5) 

R^ OC ( = 0) OR3 (6) 

XCH2 C (=0) OR3 (7) 



[0010] ±fB3S^#®i7K y r ^ K^Mat-r ^ 
^tRjt. m^^^^m. 1 9 9 i<¥) ^mm'r^:zt 

^^U-C7!fyr^ K^lrK^t^^^'^. ^^^J<!::LTJ^. 
<ii;r^(D^(^dS^^T*#^ (I^^^^ffi«2istv^y-X2. 
1^^^(0%^kBL^>^^ S5^^^^«i/ 1 9 9 l¥) o 

h-C^^^ciA^-erfg/^^y vM^^^^yi-^ fy 




[0 0 1 u ^^m<o±mm2(Dm^^mmm^m^:is 
^^xmm-r^. ±15— as:^ (1) x-m^ti^m^Mi^^ 

y^^v^^^-, 2Ky :/i5^v?:3i>'-r^ y hy/^^a>^ 
Tk^^Ky ^^J^i^oiv^fcf^sj^y s^^:aM^>'^^^il 

^^iir^r irfcj; i^^jt-rsr i!d5-c^5o ro^/^i^ 

[0 0 12] 3|s:^§gjcfc-JtSJ:fB-jKx^ (1) T-^$tt 

15— (2) i^^tLSv?::?;/^^^^-^^, *Jj:t;«_hI5— 
«^ (3) X-^^tL-Si^T^i^S^UTtt. 5-^ h:3f. 

Wy:^^'/^^. 5-:2L h^Wy:7i$?>ri.®g^ 5 fy 

tVi';^^ W y 5 — t —^'^jVziLyi.y'/v 

^>^y^/}yWt. 4- t-:/h^wy:7i?/uM. 4-31 
h^v^:7i5?/PK, 5 — iVv?/^2^^wy:7;?/^K. 5 

- h y y ^7^->n:^w y 3 - h y y 

n:3ev':7i$^/v^, 4- b y y^/i-->a:3ev'yi5?yu^^ 5 

- t-:/ h^->;3«7/U2i?— /uy h:aE^Wy:7^/u®g. 5 — 

1, s-i^r^y-o-^^'. 5- t -:y h:3fv^-i, 3 

-v^r ^ y^^/-t*V, 5— <>^>^/U;^-^>'-2, 

r^y-o^-fe'v. 5 - t -:y h^v^-2. 6-v?r^y 
5 - h y y '^/i^jai— 1 , 3-c?3j-^y 

tr^yv^V. , 3. 3' -v^-f yy^ni:V^:;d-=3lrv'-4, 

4' -v^r 5: y If ^'^^ri/u^^a^fetf bixod^ ^^^r- 
[0013] 2|s:^ig(cjov^r, ^^m^vr ^ Kfsiisit » 




#^¥^7-2 1 9 2 2-8 

6 

:5v^;&/U3j<^^^^^ LTfi. _bf5-ii^^ . ( 2 ) T*^^ 

:7^$'/L'K, 4. 4' -fcr>'^^/ui^;&/L'2K:/K, 3, 

3' -y ^w>--5J?S#^. 4, 4'^-y5"wv-^s 

4. 4' -:^-^VZ:^S#^.'^4, 4' 

3. .3' 4, 4' 

1, 4—^y^}y>-Z^:it3/v^ 
l^m. 1, 5-'^y'^$' W^/v^;?;/^^^^^, 2, 6 — :^:7 
^ V yU7j<>'^, 4. 4' -i^yt7/\^7^^->^:y:/^ 
aiyv, 2, 2-tr;^ (4~;5?7U2i?^v->^^^/u) r/'a 
y^v, tr;^ (4 -;^;7^IK^iy:7a.::l/^) y^j^^^, 2, 2 
-tf;^ (4-;&/t'jK=3E-v^>'a^::i/^) '-^:^i^:7/^;^^3^u 
^^^-^ 2, 6-"i;^;i7/W2i^=3e->tf y v?>-, N. N' -y^^ 
V'>':7>5'/W ^ K- 3, 3' ->^:^/V3j?>^^, 5-tK 
n:aeW y:7^/u®, 4 - t: Kn W y :7i$^/v^^ 2 
-t Kn:^rW y ^'i^/v®. 3-t Knaei^:7^5^yi^i^, 
4-b Kti^iy:7i?^7W^, 4-fcFr3^v'-2, 

T*f±/iV\ -^fc, ^i^^l®^^^^«SfcS^i-g^bT^ 
LX'^Jzv^ ^fc. _bl5— JK^ (2) T?^$tt-5v^;{;/u 

[0 0 14] mmz^ ^^miz:ss\'f:b^^m^VT^ k 

til^Stt-SS^^T^ VJ5fe5)-^ b-Ct^. _hf5-^^ (3) T-^ 

^ti^>^r^>^^<Dm(D^^m-^T^>'m (r^ 

±fj:\^>Z^T^» ^^mi^XhX\^\ Ji|5-«^ (3) 

X7f:^fihz>r^ »^^(D^^mi^T ^>^mtvx\^. 

2, 4-'i;^r^y-i, 3, 5- h y y ^/^^o-^^, 
1. 3 -v^r ^ y ^i^v-v. 4, 4' -v?r^y-3; 
3' , 5, 5' --T h^y ^/^tf tf;^ (3- 
y^/w-4~T^y y^i^/w) yi?>-, 2, 2' -tr>; 
(4~r ^ y :7a:=:/u) --«.^f-:7/u;^t3:yny^>', 2, 

2' -ynny^>^-4, 4' - ^ y If >^ -/p, 
1, 3-tf;^ (3-r^y >^cny drv^) 2. 
2' -tf^- [ (4- (4-r^y :7^y * 
^^^y jV^Xi^n^^ly, 4. 4' — v^r^yv^^' 
3, 3' ~>^yf^/U-4, 4' — v^r 
^ y 3, 3' — i^T^y v^>'3: — 

/u;:^/uy^ K> 4, 4' — i^T 5: y v^y /i^y^/v-y'^ 
K. y h y v-vv^r ^ 3, 3' -v^r^y v^p^^i 
— /I'^z— 7^/1^. 3. 4' — i^r ^ y 7^ 

/K 3, 3' ->?y5"yu-4. 4' -i^T^yi^^'^n^: 

>r^^;^iii— ^/V^ 3, 3' -v^^h^V— 4, 4' - 
T^y v^ya^^/U5^:^:3i— T^yK 3, 3' -V^T ^ J -J 
:7ai=:/U^;^j:— 4, 4' — vfT ^ y -^>'>':7 a: 

y^^. tr^ (3, 5 -v?y ^/i— "4-T^ y :7ai^/v) 
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tf;??. (3, 5-i^:3^5^/U-4-T^ y 
y^'ai^/U) 3. 3' -i^;?<f^/U-4. 4' - 

v^r ^ y--^>'y':7aiy 3, 3' -v^r^yv^^oi^ 

/V'^^J^V, 4, 4' — v^r ^ y v^73i::^/U>^?>^^ 3, 
3' h^->— 4, 4' -^^r^y i^:7 3i^/U'7<^ 

2, 2-tf;:^ (3 -r ^ y ^'^^/W) IT'n/^^-, 

2, 2-fcr;^ (4~r^y 7:n^>ru) >^d>'^>-, 4. 

4' -^^^T^ y S^>^ai^/Uj:^/U7ix:3lri^ K. 4, 4' - v? 

r ^ y v^:7zc::^/i->^/U/ix>, 3, 3' — v?r^yv^:7zc 10 

:::/b;^yW7jN>-, --O'^^v?^', 3, 3' — v^y^^yU^V^ 
e^^'. 3, 3' —✓^y harv--<>'5^v?>', 3, 3^ -v^ 

r^ytr:7^:n/K p-=3eiyy v^^-s^^r ^ v. m-^^^ 
i^wi/r^^'. by y ^w-v-if;:^ (4-r^y-<>' 
>^:3^— h) . 1, i-tr;?^ (4-r^y v->>^ 

X2^ar^:y^ tf;?; [4- ( 3 ^ y ;7 ^ y 3^.0^) 
^/U] 3, 3' — v^t: Kn:3f^v-— 4, 4' — 

v^r ^ y 2, 5— v^r^y t'y v^i/, 2, 

^y try-^^', 4-fc Kn:3eix-2, s-v?;^? 
/t-d^^v-e'y v?^, 2, 6 -i/T^ y :7aiy— /u, 2, 20 
3-v>T^ y-4-t: Kn^Vfc^y v?^^. 2, 2 - t*;^ 

(3) x-^^ti^i^T^>^tmmi^xhx\^\ 

[0 0 151 Mf-. t&IBKit^^Sfe(II)fc:}oit5>'aiy- 

-fyp'^^^/uM, 4- t Kn:3eW 2-bK 30 

y:7:^^/w^, 3 Kn^iy>^^$^/uK, 4 — fc 
Kn^iy^'t^/u^, 2, 2-tr:^ (4 — tKn^r->-3 
-r^yy^i— /i^) ---:^f-y/^;<^^>^t2^<^', 2, 3 — 
v^r ^y-4-t Kp=3eixfc:-y 3. 3' -v^t k 

n^i^— 4, 4' —iyT^y^y3:.:=./V^ 4~fcKn:3e 
->-2, 5-v^;3?7/U7K:3?-i^fc-y t^i^^jjs^tf e>tL^;d^ 

y y -/HfcKm^-^^t y r ^ F^Sit-t- o 

taiB >^ ^ y -/^^KS^^;*;/^;^^® <?: tKKS^ 
W!m:7 y — /i-'lfeKMS^^t v^r ^ <t tils u^tK^^ 
[0 0 16] ^fc. _hf5y icy-/vteK^g'^:t 4^ yr 

^ VtRJt^^-^^-^^ (4) - (7) X-^^ttS^b-^ 
/u^n^-YK. T'o^^y^yu^n^^f h% n — ^^ntW so 



:ij/i^7^=i/V':fx:t^^ K. i — :y*n t:Vv;*/V7Kc:^/V'::^n'^ 
y h^->y ^/^:y'c3-^^ K. p -T/o^i^^i-t-v'/u 

n K. h y y ^/Uv^y yWiJ^ n -O-i^/w::^ 
4 - t — ly'^/i^'^Vv^/u^ n ^-r K. ^^^v^- t 

;i7— jK^— p— ;?7/^/t<^v^:7 n — :^^/^;^ 

f> p — ;57/^^^iyyai:=:7U- n-r ^/V;:^?— /i? 
p— ;^7/W;i^:3j^v-yai:=^/U:t^/u;^7— 

[0 0 17] :$i^m(Dm2(Dmyti±mmm^m^^\^^x 
m^^^^m^y^^M^i^i-t. &.±(om\::\^xmm^ti^ 
-bfB-«^ (1) x^^ti^f^^T^vm^^m-r^^m 

:Lf\Mimk^J^h\.x\i.. ;tf^;^^^t^}&5-i 
^T-e, 5^^S5 0 0 — 1 0.0 0 o<Dm^(n^<ntm 

'^mx^^m^^j>:m(o^W'mh\^x\x. Wii^m^r^ 

yy^^v?:ii>', zKy r^i?i>3iv-r^ y G - b y /w^S 

^<*:dSG o o d r i c hit;6^e>H year v-y — U 
m.^-3'f^^J'=^i^t'^^:^mW^t^^O\^ G2>-y-X 

ss:^r-r5t><c>ds:s^->y =r>'tfc. ftigi^y =^^-11:. 

[0018] — ^^Ittc J: 9 ^Sr^;i-r-5>fb^^i: 
urn. #@<0'^<o>ft:'e'iK»*5i:tj5ii-g^ife>£ri*,^i-5r 

i::65X-t^o v^T^/^^i.:^. Tf: >ix ^ !^ i^ 

JS, 3— K^!>iN:^^iOCF3 S O3 

- . P-CH3 Ce H4 SO3- . P-NO2 Ce H4 

SO3 - ^'(Dm.. ^m^^^Vl^it^!^. ::t/l^h^y>iy 

^m^wm3 5 1 5 5 5 mc<m3 ^ s e 

4 8 I^D<^3 7 7 9 7 7 B^m^^. M 

{21. #§iHS 54-74728 |^C<55-24 
113-§-45^«. PID< 5 5-7 7 7 4 2^S^JCii^ 




;^ (4— t-:^f^yu7ai=./p) 3— K:=f>A b y 

r-fe^^— l> y :7 yU^^/U/J; 

h y y'/w;^n^^v;^/U'7j^^— hy (t-:/ 

>^/U::^i:2.i<l— 4 ~ j> — h V ?i /l-^y' h - 2 , 5- 

i;? 31 h ^ ^ r y — ^> A i^ y u 7h ^ :7 

4-^^T>^=!^i^1^/^>^al— 4 ^/t— 6 - h y 
>5rnn7«5^/V-2-fa>', 4- (3, 4, 5— hy^ 
hdev^;7,^y yu) -6- hy :^^nc2;;«^/u-2~f a 

2-hyiJ^nn;^ ^/v-O-X-f ^ /u. 2 - h 
y >^n^^5^/U^y-y 4-v^:7'n^T'fe^/l-^S# 

1, 4-if;^ {-J^t2^;^^j]^) ^ly^zy^ hy;^ 

(-:^:7^T3^;?« ^yW) -s-hyTi^i^. 2- (6-p«h 
^i/— -^^^ h- 2 -^/l-) -4, (hV^^xn 

-S-hVTi^>. 2- (•^>^h-l — r/w) 

-4. e-if;^ (hy iJ^noT^^/i-) -s-hyrv^ 
2- (-^y^h-a — f/k) -4, e-if^^ (hy^ 

-S-hyrv^V, 2- (4-aih^v'^ 

^>'^-:^:7 h - l — -f/v) —4, 6 — tf>^ ( h y ^ 007^ 

^/u) -s-hvr-j>^ 2- (4-;?« h:^->-rvh 
7>^-l-^/k) -4, (i^D ^TJu^^/u) 

-s-hyrv?^^. 2- (:7i-^>^-9 — -4, 

hy ^nn;»{^/u-S- hy rv^V> 0-':^ 
y h^i^i^Tiyh*-4~y./i^^>m^^]) V. -Tyh^ 

-yi^Ti^h*~-'4-y^/U7^>^:j^y.'r/\^. -ry V^iy-^T 

K— 5 — -^/UtJ; VK^-^t'/W. p — hyV30>^/k:3N>' 
0 — ^ h v^/wai>^7^/v, p — h/k^>';^/k2l^ 

— /k) 2, 3, 4; 4' -v'h^fcKo^V^ 

W^'oiy^^^i, 2--^:7 h^y ^-v^rv^K-4-;^ 
/v^iyMt<o:^y.'rMt't^. 2, 3. 4, 4' -7" h 
-7t: Kn^ix^>^y:7zcy 1, 2 — h^ap-y ^'i^ 

[0 0 191 t^f57fe.BP.Mtc:J:i9il^^^-f ^{L'^ifett, 
0. 1 — 3 oa[S%. #trO. 5'-'2 Ofil:%<^fEH"tr 
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— t&fa<b'8^f|^<OE'a'it;65 3 0Sfi:%^®;t>5 

[0 0 2 0] m^. ^mm(om^^mE^m^m{^i±. 

10 ^ y v?v^. zy^ ^ v'T^v^^, ^y y 

=.hnm, ':^:7h^y^-S. -<y v-v^^oa^jfsf, 

^niN^M^. mmm.^. mmm.-^. ^^m^. 

10 0 2 1] *:5^§g<o/'?^-^^?^^.^^^fi«ig«a^i^ 
20 _hf53^#i^^y r ^ K^fcJi^t?^:^^ >y^*M^flc 

^j^, v-r^^D^de-y-y V, r;th>. y ^/wai^/i.>5r h 
•fetiy/t':;/^ y ^/w-feoyyk::/r-fe-7'— h^ ai^/^-feo 
y. y^/w-fe:o y/vyr-tT^— h^<^-feny/vy^^ 

30 ^/U^CO:2^>^7^/k^^^J, N-y ^yi--2-e*n y K 

vf;^f=-/ur'fe hr ^ h% v^y 5^/Uyi^/kJ:Kr ^ h\ 
^(Dmm. ^f^\^:iinit><Dmi^mm:^^^m^mzjt^]:.x 

mmm^mat. ^^m\^m}:^xmmM. mmmmm^ 

^^'^^:ithx^^o -^ti. ^^m(Dy<^-i^m^m 

{^iitr^mmm&^tmit>^lti^(Dy'tx^':^mm. 2-'y 

40 $'^rt>J:v\ 

[0 0 2 2] :!^^m<Dy<i^ — >J^^:^mi^:is\,^xn. ± 

^T> ;&p^T. ^tcnm^M^rx^^i^xm^^mm 

■ ffi^ y^i^^^;^>. GaAs. A 1 Ga As^^?:>III 




11 

^T. &'/<m'^^:^v -r-m^m^v. m^^xmmy^ 
^±mm^^mmmm\^nifx^ m^^n<:>xhx 

v\ :z(DJ:of£^^i^mmti.X. -^VT^Vj^^, ;K 

[0 0 2 3] mmitrnm^^m-^n^m^mt L.x\t. 

mXVS.. KrF. ArF. XeF. XeCl^<DXo^J^ 

[00 24] ±is<o<t 0 \z.m%m^mm^m% ufc^. 
r/\^:=^—;\^mr/i^:fy y mmxmm.^m. \.xmm(om^ 

:^^y!>A, p<i5'>$r>r^-^hy .T>A^i^M|gr/w;«7y7K 

M> t: K7v;^V7k^^i^^^D%^gT/^;^7y7K^^^^ffi^i- 
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[0 0 2 5] 

(1) T-^i-«fe!9iguW4^-g-t?!&#:K.i<yr^ K^-& 

mmm^mmTi^m^hm^mmitvx. myt^titc 

(1) T*;^-r^t)agu¥'a^'g-tf3S^#:^/Ky k 
ri^KS^^^o^y :7^^v?aiv, ^Ky t/^j^i^rnvr^ y 

n h y /v^S-a-f^:, TK^T^y >^^v?:ii>^^fcfi3tfy 
0:^:y^:!^h^—M^m^(O:K^^X$>^(OX. 

[0 0 2 6] 

[n^fe^ji ''&.T.^^\zj^mm^mmm^iy-:>x^m'r-^ 
mmm i 

5- t — y>'^/^K2 8. 5 9 g (120^. 
y^/i-) . m-v^r ^ y-<>'-fe*vi 2. ssg (120 
^y^/W > mihV^^-U2, 8g. it^b;!;/^^^!^^ 

8. 7g, WV:y^mhVy:^=^/^7 4. 4g. N-^^ 
yw- 2 -f n y K>3 5 Om 1 , f y 3 5 m 1 ^ 5 
0 Om 1 f^3 P^Jg>'^;^r3£04^t;iAtt. ^^^ScTT* 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated 



CLAIMS 



[Claim(s)3 

[Claim 1 ] The photopolymer constituent for pattern formation characterized by containing the 
aromatic polyamide containing the repeat unit shown by the following general formula (1). and the 
compound which generates an acid by ultraviolet rays, the X-ray, or electron beam irradiation. 
[Formula 1] 

— e— CO-ArV-CONH-Ar.* -NH-^ (1) 



(Arl and Ar2 express an aromatic series radical among a formula, respectively. R1 and R2) 
respectively — a hydrogen atom, -OH, -OR3. R3 and -0C(0) 0C[ -] (O) OR3, or -OCH2 C(0) 
OR3 It expresses. However, R1 And R2 At least one side is -OR3, and R3 and -0C(0) OC[ -] 
(O) OR3. Or -0CH2 C(0) 0R3 It expresses. However, R3 The shape of a straight chain which 
may have a substituent, a branched chain-like alkyi group, an aralkyi radical, or an alkyi group 
content siloxy radical is expressed. 

[Claim 2] The photopolymer constituent for pattern formation characterized by containing the 
block copolymer of the aromatic polyamide containing the repeat unit shown by the above- 
mentioned general formula (1). and the liquid rubber chosen from the polybutadiene which has 
the amino group, a carboxyl group, an epoxy group, or a hydroxyl group in both ends, a 
polybutadiene-acrylonitrile copolymer, hydrogenation mold polybutadiene, or a polysiloxane, and 
the compound which generates an acid by ultraviolet rays, the X-ray, or electron beam 
irradiation. 

[Claim 3] The photopolymer constituent for pattern formation according to claim 1 or 2 
characterized by the photopolymer constituent for pattern formation containing a color pigment 
or a color. 

[Claim 4] The pattern formation approach characterized by developing negatives in the alkali 
water solution which applies claim 1 and the photopolymer constituent for pattern formation 
according to claim 2 or 3 to a substrate, forms a photopolymer layer, performs desired pattern 
exposure in this photopolymer layer, and contains alcohol. 



[Translation done.] 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This docunnent has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the photopolymer constituent for pattern 
formation excellent in thermal resistance, membrane formation nature, adhesion, plasma- 
etching-proof nature, etc., and the pattern formation approach using it. 
[0002] 

[Description of the Prior Art] In the production process of semiconductor devices, such as LSI, 
the ultra-fine processing technology by the photolithography is used, and circuit formation of a 
semi-conductor is made. That is, by forming the photoresist film on substrates, such as a silicon 
single crystal wafer, using the photopolymer constituent pattern formed by performing a 
development after pattern exposure in this film as an etching mask, and etching the substrate to 
expose, a detailed line and a detailed aperture are formed and it is manufactured. The more 
detailed processing technique is needed with high integration of LSI, and, as for this micro 
processing, the photopolymer ingredient which can respond to it is called for. As a property 
required of such an ingredient, there are high thermal resistance, membrane formation nature, 
adhesion with a substrate, a high sensitivity property over exposure, etc. Although the 
photopolymer constituent ingredient which consists of combination of a polyhydroxy styrene 
derivative, a phenol resin derivative, and the compound that generates an acid by optical 
exposure is conventionally proposed to such demand characteristics, it has the problem that it is 
not yet enough in respect of thermal resistance, membrane formation nature, and adhesion. 
[0003] 

[Problem(s) to be Solved by the Invention] It is in offering the isuitable photopolymer constituent 
for pattern formation for the micro-machining process in manufacture of offering the 
photopolymer constituent which this invention makes the dissolution of the fault mentioned 
above a technical problem, and especially the purpose excels [ constituent ] in thermal 
resistance, membrane formation nature, photosensitivity, etc., and is obtained by low cost, a 
semiconductor device, etc. Other purposes of this invention are to offer the pattern formation 
approach applicable to the micro-machining process in manufacture of a semiconductor device 
etc. 
[0004] 

[Means for Solving the Problem] this invention person came to complete a header and this 
invention for solving many above-mentioned problems, when the photopolymer constituent was 
produced usirig the aromatic polyamide which includes the repeat unit shown by the following 
general formula (1) as a result of repeating research wholeheartedly that the above-mentioned 
trouble should be solved, and the compound which generates an acid in ultraviolet rays, an X- 
ray, or electron beam irradiation. 

[0005] The 1 st photopolymer constituent of this invention is characterized by containing the 
aromatic polyamide containing the repeat unit shown by the following general formula (1). and the 
compound (henceforth "the compound which generates an acid by optical exposure") which 
generates an acid by ultraviolet rays, the X-ray, or electron beam irradiation. 
[Formula 2] 
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(Arl and Ar2 express an aromatic series radical among a formula, respectively, R1 and R2) 
respectively — a hydrogen atom, -OH. -0R3. R3 and -0C(0) OC[ -] (O) 0R3, or -0CH2 C(0) 
0R3 It expresses. However. R1 And R2 At least one side is -0R3, and R3 and -0C(0) OC[ -] 
(O) 0R3. Or-OCH2 C(0) 0R3 It expresses. However. R3 The shape of a straight chain which 
may have a substituent. a branched chain-like alkyi group, an aralkyi radical, or an alkyi group 
content siloxy radical is expressed. 

[0006] The 2nd photopolymer constituent of this invention is characterized by containing the 
block copolymer of the aromatic polyamide containing the repeat unit shown by the above- 
mentioned general formula (1), and the liquid rubber chosen from the polybutadlene which has 
the amino group, a carboxyl group, an epoxy group, or a hydroxyl group in both ends, a 
polybutadiene-acrylonitrile copolymer, hydrogenation mold poly butadiene, or a polysiloxane. and 
the compound which generates an acid by optical exposure. The pattern formation approach of 
this invention applies the above 1 st or the 2nd photopolymer constituent to a substrate, forms a 
photopolymer layer, performs desired pattern exposurie in this photopolymer layer, and is 
characterized by developing negatives in the alkali water solution containing alcohol. 
[0007] Hereafter, this invention is explained to a detail. It sets to the aromatic polyamide which 
includes the repeat unit shown by the above-mentioned general formula (1) in this invention, and 
is Arl. And Ar2 As an aromatic series radical shown, the condensed ring and the two or more 
benzene rings which consist not only of a benzene monocycle but of the two or more benzene 
rings may connect through direct coupling, a carbon atom, and/or a hetero atom. Moreover, an 
aromatic series radical may be the heterocycle of aromaticity, such as a pyridine ring. Moreover, 
R1 And R2 At least one side is -OR3. and R3 and -0C(0) OC[ -] (O) 0R3. Or -OCH2 C(0) OR3 
Although expressed As the example, a methoxy group, an ethoxy radical, a propoxy group, a 
butoxy radical, A methoxy methoxy group, a butoxycarbonyl methoxy group, p-BUROMO phenyl 
carbonyl methoxy group, A benzyloxy radical, acetoxy. ethyl carbonyloxy group, propyl 
carbonyloxy group, Butyl carbonyloxy group, a methoxycarbonyloxy radical, an ethoxycarbonyloxy 
radical, A propoxycarbonyloxy radical, a buthoxycarbonyloxy radical, benzyloxy carbonyloxy 
group, a trimethylsiloxy radical, a butyl carbonyl methoxy group, a phenoxy carbonyloxy radical, 
etc. can be raised. 

[0008] The above-mentioned aromatic polyamide in this invention is the radical R1 easily 
changed into a hydroxyl group or a carboxyl group at an aromatic series ring, and R2. It is 
characterized by having. When the polyamide which has the radical which exists in this aromatic 
series ring, and which is easily changed into a hydroxyl group or a carboxyl group is made to 
coexist with the matter which generates an acid by optical exposure, that radical easily changed 
into a hydroxyl group or a carboxyl group decomposes with the acid generated by exposure, a 
hydrophobic polyamide changes to the hydrophilic matter, and a difference produces it in solvent 
solubility between the unexposed section and the exposure section by it. Pattemizing becomes 
possible by using the difference of this solvent solubility. In this invention, the above-mentioned 
aromatic polyamide has the desirable thing of the range of molecular weight 1,000-200,000. 
Moreover. R1 which is the radical in aromatic polyamide which reacts with an acid and is easily 
changed into a hydroxyl group or a carvone radical And R2 20 - 100% of a content is desirable to 
all the aromatic series radicals contained in aromatic polyamide. If there are too few the 
contents, there will be little molecular structure change after exposure, etching will not be 
performed easily, and resolution will cause problems, such as being bad. 
[0009] Aromatic polyamide including the repeat unit in this invention shown by the above- 
mentioned general formula (1) At least one side of the diamine shown as a dicarboxylic acid 
component and a diamine component by the dicarboxylic acid shown by the following general 
formula (2) and the following general fonnula (3) is used, (the manufacture approach (I)) 
[ whether it manufactures by carrying out condensation polymerization of the dicarboxylic acid 
component and diamine component containing it etc.. and ] To or the hydroxyl group of the 
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phenolic hydroxyl group ^^cent polyamide manufactured using eiSI^[ at least ] phenolic 
hydroxy I group content dicarboxylic acid or phenolic hydroxyl group content diamine as a 
dicarboxylic acid component and a diamino component The following general formula (4) The 
functionality compound shown by - (7) can be made to be able to react, and it can manufacture 
(the manufacture approach (II)). 
[Formula 3] 

HOOC-Ar^ -COOH C2) 

NH«-Ar*-NH- C3) 

(Arl and Ar2 express an aromatic series radical among a formula, respectively. R1 ' and R2 ') 

respectively --OR3. and R3 and -0C(0) 0C[ -] (O) OR3 Or -OCH2 C(0) OR3 expressing — R3 

[ however, ] The shape of a straight chain which may have a substituent, a branched chain— like 

alkyi group, an aralkyi radical, or an alkyi group content siloxy radical is expressed. 

XR3 (4) 

XC(=0)R3 (5) 

R4 0C(=0)0R3 (6) 

XCH2 C(=0)0R3 (7) 

(Expressing the shape of a straight chain in which X may have a halogen atom and R3 may have 
a substituent, a branched chain-like alkyi group, an aralkyi radical, or an alkyi group content 
siloxy radical, R4 expresses the aromatic series radical which may have the shape of a straight 
chain, a branched chain-like alkyi group, or a substituent.) 

[0010] When manufacturing the above-mentioned aromatic polyamide, a well-known approach 
(the macromolecule functional material series 2, composition and the reaction of a 
macromolecule, the edited by Society of Polymer Science, Japan, 1 991) can be used 
conventionally. That is, when using the manufacture approach of the polyamide by said 
manufacture approach (I), a nylon salt method, a solution condensation method, the activity 
esterifying method, the direct method that used the condensing agent can be applied. Moreover, 
when manufacturing the above-mentioned aromatic polyamide via composition of a phenolic 
hydroxyl group content polyamide by said manufacture approach (II), the direct method which 
used the condensing agent with possible making it react, without protecting this phenolic 
hydroxyl group can be used When manufacturing a polyamide using a condensing agent, a well- 
known thing can be used as a condensing agent (the macromolecule functional material series 2, 
composition and the reaction of a macromolecule, the edited by Society of Polymer Science. 
Japan, 1991). In this invention, although there is no limit in the condensing agent to be used in 
any way, the condensing agent which consists of combination of available phosphite and a 
pyridine derivative easily by low cost is used preferably. On the occasion of a condensation 
reaction, the solution polymerization method using the mixed solvent containing a pyridine 
derivative Is usually adopted. Under the present circumstances, as an organic solvent used, 
amide system solvents, such as N.N-dimethylformamide, N,N-dimethylacetamide, and a N- 
methyl-2-pyrrolidone, are raised as a desirable thing. As for the amount of these solvents used, 
it is desirable that it is the amount which contains a reaction component five to 30% of the 
weight. Moreover, when manufacturing the above-mentioned aromatic polyamide using the 
condensing agent represented by phosphorous acid triphenyl and the pyridine, as for condensing 
agents, such as this, it is desirable to use by the amount of [ more than / used / 2 double mol of 
the dicarboxylic acid to be used ]. Furthermore, a small amount of lithium chloride and calcium 
chloride may be added to the amide system solvent represented by the N-methyl-2-pyrrolidone. 
A reaction is about 120 degrees 0 in temperature from a room temperature, and, thereby, can 
compound the target polyamide that what is necessary is just to carry out from 30 minutes for 
several hours. 

[001 1] The aromatic polyamide containing the repeat unit which is used in the photopolymer 
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constituent of the abov^^a of this invention and which is showiWrthe above-mentioned 
general formula (1), The polybutadiene which has the amino group, a carboxyl group, an epoxy 
group, or a hydroxyl group in both ends. The block copolymer with the liquid rubber chosen from 
a polybutadiene-acrylonitrile copolymer, hydrogenation mold polybutadiene, or a polysiloxane The 
corresponding aromatic polyamide which has an amino group or a carboxyl group in both ends at 
both ends to the liquid rubber which has the amino group, a carboxyl group, an epoxy group, or a 
hydroxyl group can be manufactured by carrying out block polymerization. The aromatic 
polyamide which has an amino group or a carboxyl group in such both ends can be obtained by 
making it react using superfluously either the above-mentioned dicarboxylic acid component or a 
diamine component. 

[0012] General formula [ which is used for manufacture of a polyamide including the repeat unit 
shown by the above-mentioned general formula (1) in this invention / above-mentioned ] (2) The 
dicarboxylic acid shown and as diamines shown by the above-mentioned general formula (3) 5- 
methoxy isophthalic acid, 5-ethoxy isophthalic acid. 5-isopropyloxy isophthalic acid, 5-t-butyl 
ester isophthalic acid, 4-t-butoxy isophthalic acid, A 4-ethoxy phthalic acid, 5-benzyloxy 
isophthalic acid, 5-trimethylsiloxy isophthalic acid, 3-trimethylsiloxy phthalic acid, 4- 
trimethylsiloxy phthalic acid, 5-t-butoxy cull BONIRUMETOKISHI isophthalic acid, a 5-t-butoxy 
cull BONIRUMETOKISHI phthalic acid, A 2-t-buthoxycarbonyloxy terephthalio acid, the 5- 
methoxy -1, S-diaminobenzene, 5-t-butoxy - 1. 3-diaminobenzene, 5-benzyloxy - 2, 6- 
diaminobenzene, 5-t-butoxy - 2, 6-diamino pyridine, 5-trimethyl ether -1. 3-diamino pyridine, 3, 
and 3'-diisopropyl oxy — Although a 4 and 4'-diamino biphenyl etc. is raised, in this invention, it 
is not limited to these. Moreover, these two or more kinds may be mixed and used. 
[001 3] In this invention, other dicarboxylic acid (dicarboxylic acid without R1 ) other than the 
dicarboxylic acid shown by the above-mentioned general formula (2) may be used as a 
dicarboxylic acid component in aromatic polyamide. As aromatic series dicarboxylic acid other 
than the dicarboxylic acid shown by the above-mentioned general formula (2) For example, 
phthalic-acid, isophthalic acid, terephthalic-acid, 4. and 4'-biphenyl dicarboxylic acid, 3 and 3'- 
methylene 2 benzoic-acid, 4, and 4'-methylene 2 benzoic-acid, 4, and 4 -oxy-2 benzoic acid, 4 
and 4'-thio 2 benzoic-acid, 3, and 3 -carbonyl 2 benzoic-acid, 4, and 4 -sulfonyl 2 benzoic acid, 
1 , 4-naphthalene dicarboxylic acid, 1 , 5-naphthalene dicarboxylic acid, A 2, 6-naphthalene 
dicarboxylic acid, 4. and 4'-dicarboxy benzophenone, 2 and 2-screw (4-carboxyphenyl) propane, 
screw (4-carboxyphenyl) methane, 2 and 2-screw (4-carboxyphenyl) hexafluoropropane. The 2, 
6-dicarboxy pyridine, N. and N'-methylene phthalimide -3, 3'-dicarboxylic acid, 5-hydroxy 
isophthalic acid, 4-hydroxy isophthalic acid, 2-hydroxy isophthalic acid, a 3-hydroxy phthalic 
acid, a 4-hydroxy phthalic acid, 4-hydroxy - Although dicarboxylic acid or these derivatives, 
such as a 2 and 5-dicarboxy pyridine, can be mentioned It is not limited to these, moreover, 
these one sorts — or two or more sorts may use it, mixing. Moreover, you may use together 
with the dicarboxylic acid shown by the above-mentioned general formula (2). 
[0014] Similarly, as a diamine component in the aromatic polyamide in this invention, other 
aromatic series diamines (diamine without R2) other than the diamine shown by the above- 
mentioned general formula (3) may be used. As aromatic series diamines other than the diamine 
shown by the above-mentioned general formula (3) m-phenylenediamine, p-phenylene diamine, 2, 
4-diamino-1.3,5-trimethylbenzene, A 1, 3-diamino xylene, 4, and 4 -diamine -3, 3*. 5, and 5'- 
tetramethyl biphenyl. Screw (3-methyl-4-aminophenyl) methane. 2, and 2-screw (4- 
aminophenyl) hexafluoropropane, 2 and 2-FURORO methane -4, a 4 -diamine biphenyl, 1, 3- 
screw (3-amino phenoxy) benzene, 2 and 2'-screw-[(4-(4-amino phenoxy) phenyl] 
hexafluoropropane — ) The 4 and 4*-diamino diphenyl ether, 3, and 3'-dimethyl -4, 4 -diamine 
diphenyl ether, A 3 and 3-diamino diphenyl sulfide, 4, and 4'-diamino diphenyl sulfide, Meta- 
tolylenediamine, 3, and 3'-diamino diphenyl ether, 3, 4'-diamino diphenyl ether. The 3 and 3 - 
dimethyl -4, 4'-diaminodiphenyl thioether, 3 and 3 -diethoxy -4, 4'-diaminodiphenyl thioether, A 3 
and 3'-diaminodiphenyl thioether, 4, and 4'-diamino benzophenone. Screw (3, 5-dimethyl-4- 
aminophenyl) methane, screw (3, 5-diethyl-4-aminophenyl) methane. The screw (3-ethyl-5- 
methyl-4-aminophenyl) methane. 3. and 3'-dimethyl -4, a 4 -diamine benzophenone, 3 and 3'- 
diamino diphenylmethane, 4, and 4'-diamino diphenylmethane, 3 and 3*-dimethoxy -4, 4'-diamino 
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diphenylmethane, 2. and^^crew (3-aminophenyl) propane, A 2 anBF-screw (4-aminophenyl) 
propane, 4, and 4'-diamino diphenyl sulfoxide, 4 and 4'~diaminodiphenyl sulfone, 3, and 3'- 
diaminodiphenyl sulfone. Bench gin. 3, and 3'-dimethyl bench gin, 3, and 3 -dimethoxy bench gin, 
A 3 and 3'-diamino biphenyl, p-xylylene diamine, m-xylylene diamine, Trimethylene-screw (4- 
amino benzoate), 1, and 1 -screw (4-aminophenyl) cyclohexane, Screw [4-(3-amino phenoxy) 
phenyl] sulfone, 3, and 3'-dihydroxy -4, a 4 -diamine biphenyl, 2, 5-diamino pyridine, 2, 6-diamino 
pyridine, 4-hydroxy - 2, a 5-dicarboxy pyridine, 2, 6-diaminophenol. 2, 3-diamino-4-hydroxy 
pyridine, 2, and 2-screw (4-hydroxy-3-aminophenyl) hexaf luoropropane etc, — it is — these one 
sorts — or two or more sorts can use it, mixing. Moreover, this etc. may use together wjth the 
diamine shown by the above-mentioned general formula (3). 

[0015] furthermore, as the phenolic hydroxyl group content dicarboxylic acid used in order to 
manufacture the phenolic hydroxyl group content polyamide in said manufacture approach (II), 
and phenolic hydroxyl group content diamine For example, 5-hydroxy isophthalic acid, 4-hydroxy 
isophthalic acid, 2-hydroxy isophthalic acid, a 3-hydroxy phthalic acid, a 4-hydroxy phthalic acid. 
2 and 2-screw (4-hydroxy-3-aminophenyl) hexafluoropropane, 2, 3-diamino-4-hydroxy pyridine, 
3, and 3 -dihydroxy -4, a 4'-diamino biphenyl, 4-hydroxy - Although a 2 and 5-dicarboxy pyridine 
etc. is mentioned In this invention, it is not limited to these. Moreover, when manufacturing this 
phenolic hydroxyl group content polyamide, it is said phenolic hydroxyl group content carboxylic 
acid and hydroxyl group, or R1 . The dicarboxylic acid which it does not have may be used 
together. Moreover, said phenolic hydroxyl group content diamine, the above mentioned hydroxyl 
group, or R2 You may use together with the diamines which it does not have. 
[0016] moreover, as an example of the compound shown by the above-mentioned phenolic 
hydroxyl group content polyamide and general formula (4) - (7) made to react Methyl chloride, a 
methyl bromide, an ethyl star s picture, n-propyl chloride, i-propyl star's picture, n-butyl 
carbonyl chloride, t-butyl carbonyl chloride, i-butyl star s picture, benzyl chloride, a benzyl star s 
picture. Acetyl chloride, propanoyi chloride, n-propylcarbonyl star s picture, i-propylcarbonyl 
star's picture, n-butyl carbonyl chloride, t-butyl carbonyl chloride, i-butyl carbonyl chloride, A 
methoxymethyl star s picture, p-BUROMO phenacyl chloride, trimethylsilyl chloride, 
Benzyloxycarbonyl chloride, t-butyl BUROMO acetate, 4-t-butyl benzyl chloride, 2 carbonic-acid 
G t-butyl. diethyl carbonate, Diphenyl carbonate. KUROROGI acid isopropyl. KUROROGI acid 
isobutyl, t-butoxy cull BONIRUKURORAIDO, t-butyl pentachlorophenyl carbonate, p- 
carboxyphenyl-n-butyl carbonate, p-carboxyphenyl-n-ethyl carbonate, p-carboxyphenyhn- 
pentyl carbonate, p-carboxyphenyl-n-amyl carbonate, p-carboxy phenylethyl carbonate, etc. can 
be mentioned. 

[0017] The block copolymer used in the 2nd photopolymer constituent of this invention can be 
manufactured by carrying out the block copolymer of the aromatic polyamide which has the 
repeat unit shown by the above-mentioned general formula (1) manufactured as mentioned 
above, and the liquid rubber chosen from the polybutadiene which has the amino group, a 
carboxyl group, an epoxy group, or a hydroxyl group in both ends, a polybutadiene acrylonitrile 
copolymer, hydrogenation mold polybutadiene, or a polysiloxane. As liquid rubber, such as this, 
glass transition temperature is 1 0 degrees C or less, and the thing of the range of molecular 
weight 500-10,000 is desirable, and can use what is marketed- As an example of the liquid rubber 
which can be used, to both ends, the amino group, a carboxyl group. The polybutadiene and 
polybutadiene-acrylonitrile copolymer which has a hydroxyl group and an epoxy group as Hycar 
series from Goodrich The hydrogenation mold polybutadiene which has a carboxyl group or a 
hydroxyl group in both ends as G1 and G2 series from Nippon Soda Co., Ltd. Furthermore, what 
has the various molecular weight of polish do KISAN which has the amino group, a carboxyl 
group, a hydroxyl group, and an epoxy group in both ends is marketed from a Toshiba silicon 
company, a Shin-etsu silicon company, and Chisso Corp. 

[0018] On the other hand, the compound and mixture with various kinds well-known as a 
compound which generate an acid by optical exposure can be used, for example, CF3 S03-, such 
as diazonium salt, phosphonium salt, sulfonium salt, and iodonium salt, p-CH3 C6 H4 S03- and 
p-N02 C6 H4 S03- etc. — a salt, an organic halogenated compound, orthoquinone diazide 
sulfonyl chloride, a sulfonate, etc. are mentioned. Said organic halogenated compound is a 
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specification — the same — the No. 3536489 specification — the same — the No. 3779778 
specification — further — JP,54-74728.A — the same ^ 55 No. -241 1 3 official report — 
similarly it is indicated by 55 No. -77742 official report etc. When concrete instantiation of. such 
a compound is mentioned, JI (p-t-buthylphenyl) iodonium trifluorom ethane sulfonate, 
Diphenyliodonium trifluoromethane sulfonate, benzoin tosylate, o-nitroglycerine benzo RUPARA 
toluenesulfonate. screw (4-t-buthylphenyl) iodonium trifluoromethane sulfonate, t-butyl-alpha- 
(p-toluenesulfonyloxy) acetate, triphenylsulfonium trifluoromethane sulfonate, Tori (t- 
buthylphenyl) sulfonium trifluoromethane sulfonate. Benzene diazonium toluenesulfonate, 4 -(G 
n-propylamino)- Benzo NIUMU tetrafluoroborate, 4-p-trimercapto -2, 5-diethoxy benzene 
diazonium hexafluorophosphate, Tetrafluoroborate, diphenylamine-4-diazonium sulfate, A 4- 
methyl-6-TORIKURORO methyl-2-pyrone. a 4-(3. 4, 5-trimethoxy styryl)-6-T0RIKUR0R0 
methyl-2-pyrone, 2-TORIKURORO methylbenzimidazol, 2-tribromomethyl quinoline, 4-dibromo 
acetyl benzoic acid, 1 , 4-screw (dibromo methyl) benzene, Tris (dibromo methyl)-S-triazine, 2- 
(6-methoxy-naphth-2-IRU)-4, 6-screw (TORIKURORO methyl)-S-triazine, 2-(naphth-1-IRU)-4. 
6-screw (TORIKURORO methyl)-S-triazine, 2-(naphth-2-IRU)-4, 6-screw (TORIKURORO 
methyl)-S-triazine, 2-(4-ethoxy methyl naphth-1-IRU)-4, 6-screw (TORIKURORO methyl)-S- 
triazine, 2-(4-methoxy-Anh Tran-1 -IRU)-4, 6-screw (TORIKURORO methyl)-S-triazine, 2- 
(phenan-9-IRU)-4, 6-screw-TORIKURORO methyl-S-triazine. 0-naphthoxy diazido-4-sulfonic- 
acid chloride, a naphthoxy diazido-4-sulfonate, A naphthoxy diazido-5-sulfonate, p- 
toluenesulfonic-acid-O-nitrobenzyl ester, P-toluenesulfonic acid -2. 6-dinitro benzyl ester, 
screw (phenyl sulfonyl) diazomethane. The ester compound of a screw (phenyl sulfonyl) methane, 
2, 3 and 4, and 4'-tetra-hydroxy benzophenone and a 1 and 2-naphthoquinonediazide-4-sulfonic 
acid, Although the ester compound of a 2, 3, 4, and 4'-tetra-hydroxy benzophenone and a 1 and 
2-naphthoquinonediazide-5-sulfonic acid etc. can be mentioned, in this invention, it is not limited 
to these. 

[0019] Especially the compound that generates an acid by said optical exposure has the 
desirable thing of all the solid-state formation components of the photopolymer constituent for 
pattern formation included in 0.5 - 20% of the weight of the range 0.1 to 30% of the weight. If the 
content becomes lower than 0.1 % of the weight, it will become difficult to acquire sufficient 
sensitization property. On the other hand, when the compounding ratio of said compound 
exceeds 30 % of the weight, it becomes difficult to form the uniform resist film, or there is a 
possibility that residue may arise in the removal after development or etching. 
[0020] Furthermore, a color or a pigment can be added to the photopolymer constituent of this 
invention, and it can be made to color. As an example of colors, such as it, and a pigment, an azo 
system, an anthraquinone system, a phthalocyanine system. An indigo system, a thioindigo 
system, a diphenylmethane system, a poly methine system. An azomethine system, an acridine 
system, a quinone imine system, a cyanine system, a quinoline system. Colors, such as a 
nitroglycerine system, a naphthoquinone system, and a perylene system, an oxide system, a 
hydroxide system. The organic pigment of inorganic pigments, such as a sulfide system, a 
phthalocyanine system, a chromate system, a sulfate system, a carbonate system, a phosphate 
system, and a metal powder, a nitroglycerine system, nitroso **. an azo system, a phthalocyanine 
system, and condensation sMesieHesMesMe can be used. In this invention, a detailed color pattern is 
obtained by using 1 micrometer or less by making these pigments into a particle 0.1 micrometers 
or less preferably. 

[0021] To the above-mentioned aromatic polyamide or its block copolymer, and the compound 
that generates an acid by optical exposure, by request, the photopolymer constituent for pattern 
formation of this invention adds a pigment or a color, and many other components, and it is used 
for an organic solvent, dissolving or distributing. As this solvent, for example A cyclohexanone. 
an acetone, a methyl ethyl ketone. Ketones, such as methyl isobutyl ketone, methyl cellosolve, 
methyl-cellosolve acetate. Ethylcellosolve, ethylcellosolve acetate, butyl cellosolve. Cellosolve - 
system solvents, such as butyl-cellosolve acetate, ethyl acetate, butyl acetate. Ester solvents, 
such as isoamyl acetate and methyl lactate, a N-methyl-2-pyrrolidone. Solvents, such as 
dimethylacetamide, dimethylformamide, dimethyl sulfoxide, dioxane. and a tetrahydrofuran. or 
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these mixed solvents ca^^e it according to the purpose of use.lBrensitizer, a dissolution 
inhibitor, etc. can also be included in the photopolymer constituent for pattern formation of this 
invention if needed. Moreover, the photopolymer constituent for pattern formation of this 
invention may be made to contain the carboxylic-acid compound represented with the PUROPIO 
butanoic acid for raising the dissolution rate to an alkali water solution, an isobutane acid, etc. if 
needed. 

[0022] the pattern formation approach of this invention — setting — the above-mentioned 
photopolymer constituent — the gestalt of a solution or dispersion liquid — it is — a substrate 
top — the rotation applying method and DIPINGU — after applying by law, it dries under a 
vacuum, heating, or a heating vacuum, and a photopolymer layer is formed. As a substrate used 
here, III(s), such as these substrates, a blank mask. GaAs, and AIGaAs, - V group compound 
semiconductor wafer, etc. with which various kinds of insulator layers, an electrode, and wiring 
were formed in a silicon wafer, glass, various polymer films, and a front face can be mentioned, 
for example. Subsequently, light (with the light in this invention, defined as including ultraviolet 
rays, an electron ray, and an X-ray) is alternatively irradiated through the mask which has a 
desired pattern in said photopolymer layer, pattern exposure is performed, and an acid is 
generated from the compound which generates an acid by the optical exposure included in a 
photopolymer layer. This acid reacts with the substituent decomposed with the acid in said 
polyamide or block copolymer in a photopolymer layer, and changes that molecular structure. It 
becomes meltable [ the exposure section ] in the alkali water solution containing an alcoholic 
component by change of this molecular structure. Subsequently, by washing this exposed 
photopolymer layer in said alkali water solution, the photopolymer constituent of an exposure 
part is removed and, thereby, the pattern of a positive type is formed. Moreover, although the 
unexposed section is melted in order to consider as a negative mold, removing the unexposed 
section alternatively, it can carry out using the solvent which does not dissolve the exposure 
section. Moreover, the steam of the sililation reagent represented by trialkyi silyl chloride in this 
case is introduced, and it is also possible to make it add to the generated phenolic hydroxyl 
group, to form a silicon content polymer layer, and to form a negative-mold pattern by 
processing with the oxygen plasma continuously. Furthermore, in this invention, in order to 
prevent a refractory-ized layer being generated by the photopolymer layer front face, you may 
expose by preparing the water-soluble-resin film in the above-mentioned photopolymer layer 
front face. As such water soluble resin, polyacrylic acid, polymethacrylic acid, polystyrene 
sulfonate, a polymer lane acid, etc. are mentioned. In this invention, in order to prevent a location 
gap of the pattern formation by the electron ray by the charge up, a conductive layer may be 
prepared in the front face of this photopolymer layer. 

[0023] As ultraviolet rays used for said optical exposure, excimer laser, such as KrF, ArF, XeF, 
and XeCI, i line of a mercury lamp, h line, g line, etc. can be raised, for example. Moreover, in said 
pattern exposure process, an electron ray. an X-ray. and laser may be scanned without using 
said mask, and direct pattern exposure may be given to said photopolymer layer. Moreover, the 
photopolymer layer after said pattern exposure may be heated at 70-160 degrees C, and the 
reaction of the acid generated in said photopolymer layer and the compound which has the 
substituent decomposed with the acid in a photopolymer layer may be promoted. 
[0024] After exposing a photopolymer layer as mentioned above, a development is carried out 
with an alcoholic content alkali solution, and a desired photopolymer constituent pattern is 
formed. As an alcoholic content alkali water solution used by this invention, organic alkali water 
solutions, such as inorganic alkali water solutions, such as a potassium hydroxide, a sodium 
hydroxide, a sodium carbonate, a sodium silicate, and a meta-sodium silicate, a 
tetramethylammonium hydroxide water solution, a trimethyl hydroxy ammonium hydroxide water 
solution, and a hydrazine water solution, can be used, for example. Moreover, as alcohol, although 
a methanol, ethanol, isopropanol, etc. can be used, by this invention, it is not limited to these. 
Moreover, the content of these alcohol and an alkali level can be adjusted to arbitration with the 
concentration of the structure of the aromatic polyamide by this invention, the hydroxyl group to 
generate, or a carboxyl group, a dissolution rate, etc, 
[0025] 



http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2005/03/08 



8/10 >«—v 

[Function] The photopo^Jlr constituent of this invention contai^Hfromatic polyamide including 
the repeat unit shown by the above-mentioned general formula (1 ). and radicals, such as this, 
react with the acid generated by exposure from the compound which generates an acid by the 
optical exposure which lives together in the photopolymer constituent by having the radical 
easily changed into a hydroxyl group or a carboxyl group at the aromatic series ring of this 
polyamide, and it is made at conversion a hydroxyl group or a carboxyl group. Consequently, the 
photopolymer constituent containing aromatic polyamide changes from hydrophobicity to a 
hydrophilic property, and a difference arises in solvent solubility between the parts and the 
unexposed sections which were exposed. Pattern formation will become possible if the difference 
of this solvent solubility is used. That is, after exposing in the shape of a pattern on the film 
formed from the above-mentioned photopolymer constituent, the part by which hydrophilization 
was carried out in the alcoholic content alkali water solution can be etched, and a positive type 
pattern can be obtained. Since various flexibility, adhesion, and an adhesive property can be 
given to a substrate by choosing liquid rubber when a block copolymer with the liquid rubber 
chosen from the aromatic polyamide which furthermore includes the repeat unit shown by the 
general formula (1) in this invention, the polybutadiene which has the amino group, a carboxyl 
group, an epoxy group, or a hydroxyl group in both ends, a polybutadiene acrylonitrile copolymer, 
hydrogenation mold polybutadiene, or a polysiloxane is used According to the class of substrate, 
it chooses suitably, a block copolymer is produced, and it becomes possible to consider as the 
more excellent photopolymer constituent for pattern formation by that cause. Although such a 
block copolymer takes the sea island structure from which the above-mentioned aromatic 
polyamide became the sea, since this island size is the magnitude which is about 100A, even if it 
forms a detailed pattern, it can hold sufficient pattern precision. Furthermore, in this invention, 
when a color or a pigment is made to contain and it colors into the above-mentioned 
photopolymer constituent, there is an advantage that application to visualization of the pattern 
formed, optical detection, a detailed light filter, etc. can be performed. 
[0026] 

[Example] Hereafter, although this invention is further explained with an example, this invention 
is not limited to these. 

28.59g [ of example 1 5-t-butoxy isophthalic acid ] (1 20 millimol), 1 2.98g [ of meta 
diaminobenzene ] (120 millimol), 2.8g [ of lithium chlorides, 8.7g / of calcium chlorides, and 
phosphorous acid triphenyl 74.4g, 350ml / of N-methyl-2-pyrrolidones, and pyridine 35ml is put 
in into a 500mt three-lot round bottom flask, and after making it react at 100 degrees C for 2 
hours, agitating under a nitrogen air current, the aromatic polyamide which supplies to a lot of 
methanols and has a 5-t-butoxy radical was made to generate. Reflux purification was repeated 
for the polymer which deposited 3 times with the methanol, and the target polymer was obtained. 
This polymer 2g and toluenesulfonic acid -2 and 2-dinitro benzyl ester 0.4g were dissolved in 
dimethylformamide lOg, it filtered with the 0.2-micrometer filter, and the photopolymer 
constituent of this invention was obtained. The spin coat of this constituent was carried out on 
the glass substrate, it carried out pulley baking with the 70-degree C hot plate under the vacuum 
for about 1 hour, and the photopolymer layer with a thickness of 1.0 micrometers was formed. 
Then, BEKU [ with a 120-degree C hot plate ] for 5 minutes after performing pattern exposure 
by the KrF excimer stepper (NA0.45) When it was immersed for 30 seconds the back in methanol 
150g, 350g of water, and the water solution that mixed 5g of sodium hydroxides, negatives were 
developed and the scanning electron microscope investigated the cross-section configuration of 
this formed pattern rinsed and dried, it was checked that the pattern of 0.5-micrometer width of 
-face with a sharp edge had been obtained. 

[0027] Example 25-hydroxy isophthalic acidg [ 21.86 ] (120 millimol) and 2 and 6-diaminophenol 
12.98g (120 millimol), 2.8g [ of lithium chlorides ], 8.07g [ of calcium chlorides ], and phosphorous 
acid triphenyl 74.4g, 350ml [ of N-methyl-2-pyrrolidones ], and pyridine 35ml is put in into a 
500ml three-lot round bottom flask, and after making it react at 100 degrees C for 2 hours, 
agitating under a nitrogen air current, the aromatic polyamide which supplies to a lot of 
methanols and has 5-hydroxyl was made to generate. The polyamide which repeats refiux 
purification for the polymer which deposited 3 times with a methanol, and has the target phenolic 
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hydroxy I group was obtJ^i. This polyamide 30g is dissolved in pPHRne 200ml, and reflux was 
carried out for 7 hours, adding and agitating 1 7.63g [ of potassium carbonate ], and yaw fault 
potassium 8.4g, and t-butyl BUROMO acetate 24.38g. Then, after filtering and removing an 
insoluble element, it was dropped at the methanol and the polymer was deposited. After the 
mixed solvent of water and a methanol washed 3 times, the vacuum drying was carried out at 50 
degrees C. The measurement result of 1 H-NMR spectrum showed that about 50% of the 
hydroxyl group in a phenolic hydroxyl group content polyamide was changed into the t-butoxy 
cull BONIRUMETOKISHI radical. The sensitization layer was formed for this resin completely like 
the example 1, exposure, etching, and washing were performed, and when the pattern formed 
with the electron microscope was investigated, it was checked that the pattern of 0.4- 
micrometer width of face with a sharp edge is obtained. 

[0028] 14.75g (47.9 millimol) of example 35-t-butoxy cull BONIRUMETOKISHI isophthalic acid, 6- 
hydroxy - 1, 3-diaminobenzene 6.25g (50.4 millimol), 1.17g [ of lithium chlorides ], 3.63g [ of 
calcium chlorides ], and phosphorous acid triphenyl 31 .2g, Pyridine 14ml and 150ml of N-methyl- 
2-pyrrolidones are put in into a 300ml three-lot round bottom flask. After compounding the 
polyamide which is made to react at 100 degrees C for 2 hours, and has an amino aryl group in 
both ends, agitating under a nitrogen air current, the polybutadiene acrylonitrile copolymer 
(Hycar CTBN 1300x8 and molecular weight: — about 3600 and nitril quantitative formulaiabout 
1 7-mol % — ) which has a carboxyl group in both ends the product made from Goodrich — the 
solution made to dissolve 9g in 43ml of N-methyl-2-pyrrolidones was added further, and was 
made to react for further 3 hours This reaction solution was thrown into a lot of methanols, and 
the target polymer was deposited. Reprecipitation was twice repeated for this polymer with the 
dissolution and a methanol to dimethylacetamide, and the block copolymer (content of 
polybutadiene-acrylonitrile copolymerization: about 30 % of the weight) of the polyamide and 
polybutadiene acrylonitrile copolymer which repeat reflux purification 3 times with a methanol, 
refine, dry, and have the t-butoxy cull BONIRUMETOKISHI radical of the high purpose of 
flexibility was obtained further. The sensitization layer was formed for this resin completely like 
the example 1, exposure, etching, and washing were performed, and when the pattern formed 
with the electron microscope was investigated, it was checked that the pattern of 0.7- 
micrometer width of face with a sharp edge is obtained. 

[0029] In example 4 example 3, except having replaced hydrogenation mold polybutadiene (01- 
1000 molecular weight: about 2100, Nippon Soda Co., Ltd. make) 5.2g which has a carboxyl group 
for a polybutadiene-acrylonitrile copolymer in both ends with the solution melted to pyridine 
50ml, it is the completely same approach and the block copolymer (content of hydrogenation 
mold polybutadiene: about 20 % of the weight) of a polyamide and hydrogenation mold 
polybutadiene with the t-butoxy cull BONIRUMETOKISHI radical of the high purpose of flexibility 
was obtained. The sensitization layer was formed for this resin completely like the example 1, 
exposure, etching, and washing were performed, and when the pattern formed with the electron 
microscope was investigated, it was checked that the pattern of 0.9-micrometer width efface 
with a sharp edge is obtained. 

[0030] In example 5 example 3. except having replaced polysiloxane (XF 42-508 molecular 
weight: 2000, Toshiba silicon company make) 5.0g which has a carboxyl group for a 
polybutadiene-acrylonitrile copolymer in both ends with the solution melted to pyridine 50ml, it is 
the completely same approach and the block copolymer of a polyamide and a polysiloxane 
(content: about 20 % of the weight) with the t-butoxy cull BONIRUMETOKISHI radical of the high 
purpose of flexibility was obtained. The sensitization layer was formed for this resin completely 
like the example 1, exposure, etching, and washing were performed, and when the pattern formed 
with the electron microscope was investigated, it was checked that the pattern of. 0.6- 
micrometer width efface with a sharp edge is obtained. Moreover, this resin showed the high 
adhesive property to the glass substrate. 

[0031] 0.1 g (0. I.SolventRed 24 5-3088 SST EXTRA clay chemistry company make) of fat dye is 
dissolved in the photopolymer constituent produced in the example 6 example 3. After forming a 
red photopolymer layer on a glass substrate by the same approach and making ultraviolet rays 
(EYE GRANDAGE ESL-310 UV-irradiation equipment, the light source: a metal halide lamp. 
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quantity of Iight120 W/o^^rradiate for 20 minutes through a maSt^t develops negatives and 
dried [ washed and ] in the same etching water solution, and the pattern-like resin layer was 
formed. When the pattern formed with the electron microscope was investigated, it was checked 
that the pattern of the red of 1 .5-micrometer width of face with a sharp edge is obtained. 
[0032] 0.1 g (C. I.PigmentYellow 42 5- 5163 Anchor FY-766 **** pigment company make) of 
Synthetic Ochre is distributed instead of the fat dye used in the example 7 example 3, After 
forming a yellow photopolymer layer on a glass substrate by the same approach and making an 
electron ray (the CUREYRON-EBC-200-CB mold of the Nissin high voltage company is used, 
and it is the absorbed dose of acceleration voltage :1 50k V, beam currentil.OmA, and 5MRAD) 
irradiate through a mask, it develops negatives and dried [ washed and ] in the same etching 
water solution, and the resin layer of the shape of a yellow pattern was formed. When the 
pattern formed with the electron microscope was investigated, it was checked that even the 
pattern of 1 .0-micrometer width of face with a sharp edge is formed. 
[0033] 

[Effect of the Invention] The photopolymer constituent of this invention is easy to manufacture, 
and since it is excellent in thermal resistance, membrane formation nature, photosensitivity, etc.. 
It is useful in a field large as the photoresist for electronic parts, a color filter for liquid crystal, 
etc. And according to the pattern formation approach of this invention using this, since micro- 
machining can be given, it is useful to especially manufacture of a semiconductor device. 

[Translation done.] 
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